Macroeconomic risks only partially capture the relation between profitability and future stock returns, while adding a misvaluation factor based on investor sentiment help explain a substantial amount of it. Profitability premium only concentrates in firms whose market valuations are inconsistent with profitability and therefore subject to ex-ante expectation errors. Direct evidence show that firms with high profitability but low market valuation have significantly higher abnormal earnings announcement returns, analyst earnings forecast errors and forecast revisions than firms with low profitability but high market valuation. Moreover, the profitability premium only exists during high sentiment periods for firms with ex-ante expectation errors. 
Introduction
Profitability has been widely documented to positively predict future stock returns. The return spread between firms with high and low profitability is often referred to as the profitability premium.
Based on the dividend discount model with clean surplus accounting, French (2006, 2008) show that firms with high profitability measured by earnings have high subsequent returns after controlling for book-to-market ratio and investment. Novy-Marx (2013) further document that profitability as measured by gross profits (revenue minus costs of goods sold) has much stronger predictive power than earnings in the cross section of stock returns. A five-factor model proposed recently by Fama and French (2013) by including the profitability factor provides a good description of average returns. However, the valuation model is silent on distinguishing rational pricing versus irrational explanations.
The rational explanations suggest that profitability positively predicts future stock return because it is a proxy for firm risk. Motivated by the q-theory of ivestment, Hou, Xue, and Zhang (2012) use a four-factor model including the market factor, a size factor, an investment factor, and a profitability factor to explain a number of existing anomalies. However, due to its partial equilibrium nature, a simple q-theory argument does not give answers to the most fundamental question: what are the risks or, in other words, what determine the stochastic discount factor?
While a general equilibrium model may help us better understand the question, it is ultimately an empirical mission whether we can uncover the risk factors that truly drive the profitability premium.
Risk-based theories may not be the only explanation. Asset prices may deviate from their fundamental values due to investors' expectation errors. Firm's fundamental value equals the sum of all its discounted future cash flows. If investors cannot correctly infer firm's future cash flows based on current profitability (for example, they may underestimate the cash flows of certain high profit firms but overestimate the cash flows of certain low profit firms), profitability may predict future return due to its correlation with investors' ex-ante expectation errors. Errors in investors' expectation have long been argued to be a potential explanation for many asset pricing irregularities, notably the value premium. Lakonishok, Shleifer, and Vishny (1994) attribute the high returns of firms with low market price-to-fundamental value ratio to biased extrapolation of firm past growth.
and So (2012) show that the value e↵ect is stronger among firms with ex-ante expectation errors. Novy-Marx (2013) illustrates that the profitability e↵ect seems to be the other side of the value e↵ect. Our findings complement and synthesize the value e↵ect and the profitability e↵ect literature by suggesting that the two e↵ects are indeed highly related in that they share the commonality of dependence on ex-ante expectation errors. Third, our studies provide additional evidence on how market-wide sentiment fluctuation may a↵ect the cross section of stock returns.
Firms are potentially subject to more misvaluation and therefore the profitability anomaly is stronger during high sentiment periods. In addition, we find that the profit of both the long leg and short leg of the profitability strategy increases significantly with sentiment, suggesting that both undervaluation and overvaluation contribute to the profitability premium.
The paper closest to ours is Wang and Yu (2013) , who also suggest that the profitability e↵ect is mainly driven by behavioral biases. Our paper di↵ers from Wang and Yu (2013) in several important dimensions. First, we use a number of profitability measures with a particular focus on the gross profitability, which is suggested by Novy-Marx (2013) and Fama and French (2013) as the most powerful profitability measure in explaining the cross section of stock returns. In addition, we use annual profitability measures and rebalance portfolios annually, while Wang and Yu (2013) use quarterly earnings and rebalance portfolios at monthly frequency. Rebalancing on an annual basis potentially mitigates the e↵ect of slow information di↵usion. More importantly, we test the mispricing explanation by directly identifying ex-ante expectation errors, while Wang and Yu (2013) link mispricing to limits-to-arbitrage and under-reaction attributed to investor inattention. We not only analytically quantify the explanatory power of macroeconomic risk factors and the misvaluation factor, but also provide a number of direct evidence supporting the error-in-expectation hypothesis in generating the profitability premium.
The remainder of the paper proceeds as follows. Section 2 develops the main hypotheses tested in the paper. Section 3 describes the data. Section 4 presents the results on macroeconomic risks and the investor sentiment factor. Section 5 explores the mispricing explanation generated by ex-ante expectation errors. Section 6 concludes the paper.
Hypothesis Development
The rational asset pricing models suggest that expected returns should be fully explained by firms' exposures to systematic risks. The q-theory of investment suggests that, given the same level of investment, firms with high expected profitability have high exposure to systematic risks in equilibrium and therefore should earn high expected returns. Due to the partial equilibrium nature, the q-theory does not specify the sources of risks and the rational story remains incomplete without the identification of the underlying risks. The intertemporal capital asset pricing model (ICAPM) in Merton (1973) suggests that risk factors should be well-motivated economic state variables, which characterize the conditional distribution of future asset returns. Chen, Roll, and Ross (1986) search extensively among economic state variables and identify five macroeconomic variables that significantly explain asset returns. Motivated by their work, we test the rational explanation by exploring how the profitability premium can be explained by those macroeconomic risk factors.
The alternative explanation based on behavioral biases, such as expectation errors, however, argues that investor misvaluation contributes to the profitability premium. Baker and Wurgler (2006) suggest that misvaluation is closely related to investor sentiment. Stambaugh, Yu, and Yuan (2012) provide further evidence that overpricing during high sentiment periods contributes significantly to a number of asset pricing anomalies. As a result, the behavioral explanation suggests that a misvaluation factor constructed from investor sentiment should explain a significant portion of the profitability premium. These arguments lead to our first hypothesis.
Hypothesis 1a:
If the profitability premium is compensation for risks, it should be fully explained by economic state variables.
Hypothesis 1b:
If the profitability premium is generated by mispricing due to expectation errors, it should be explained to a large extent by a misvaluation factor constructed from investor sentiment.
Asset prices may deviate from their fundamental values for various reasons. In this paper, we explore the possibility that mispricing may arise due to errors in investor expectation about firms' future cash flows, which are identified by contrasting firms' profitability with their market valuation. Piotroski and So (2012) provide evidence that firms with inconsistent financial strength and market valuation are subject to ex-ante identifiable expectation errors. Firms with high profitability but low market valuation are more likely to be undervalued, while firms with low profitability but high market valuation are more possible to face overvaluation. Therefore, we develop our second hypothesis as follows.
Hypothesis 2: The errors-in-expectation hypothesis suggests that the profitability premium should concentrate in firms with ex-ante expectation errors, which are identified as firms with inconsistent market valuation and profitability.
Expectation errors may gradually get corrected after the true profitability of firms is revealed over time. Therefore, firms undervalued ex ante should experience significantly higher earnings surprises than firms overvalued ex ante, which would be reflected in earnings announcement abnormal returns, analyst forecast errors, and forecast revisions. Our third hypothesis is stated as follows.
Hypothesis 3: The errors-in-expectation hypothesis suggests that firms with high profitability but low market valuation (undervalued ex ante) should have higher earnings announcement abnormal returns, higher analyst forecast errors and higher forecast revisions than firms with low profitability but high market valuation (overvalued ex ante).
The magnitude of expectation errors and misvaluation should be high when investor sentiment is high. Therefore, the profitability premium should be stronger during high sentiment periods, especially for firms that are subject to ex-ante expectation errors, which is stated formally in our last hypothesis.
Hypothesis 4:
The errors-in-expectation hypothesis predicts that the profitability premium should be stronger following high sentiment periods than following low sentiment periods for firms with exante expectation errors.
Data
Our full sample includes all publicly traded firms in Compustat with fiscal year ranging from 1963 to 2010. We obtain monthly and daily stock return data from the Center for Research in Security Prices (CRSP). We include only common stocks traded on NYSE, Amex, and NASDAQ with available accounting and return data. We exclude financial and utility firms (i.e., firms with four-digit SIC codes between 6000 and 6999 or between 4900 and 4949) and firms with negative book equity. We require firms to have appeared on Compustat for at least two years in order to alleviate the selection and backfilling bias. Our final sample has on average 2,762 firm observations every year. Analyst forecast data are from the Institutional Brokers' Estimate System (I/B/E/S).
We use the unadjusted IBES summary estimates file in order to avoid the rounding error due to the adjustment for stock splits. Table 1 reports the summary statistics of firm characteristics in the full sample. All the variables are defined in Appendix A. We measure firm profitability using three di↵erent definitions, including gross profitability (GP A), return-on-equity (ROE), and return-on-assets (ROA). 1 The average GP A is 42.9%, while the average ROA and ROE are only 0.8% and -3.8%, respectively. Similar to Stambaugh, Yu, and Yuan (2012) , we construct the relative valuation index (Vindex) based on ten anomaly variables, 2 including book-to-market ratio (BM ), market capitalization (ME), cumulative return in the past 11 months (RET 2 12), net stock issues (NSI), asset growth (AG), investmentto-asset ratio (IA), net operating assets (NOA), accruals (ACCRU AL), financial distress measured by Ohlson's O-score (OSCORE), and organizational investment (SGA). We rank stocks into deciles based on each of these variables in ascending order (in descending order for BM , RET 2 12, and SGA), and Vindex is constructed each firm year by adding up the ranks of each variable. A high Vindex means high market valuation and therefore low subsequent returns.
We obtain the Chen, Roll, and Ross (1986) (CRR) five factors following Liu and Zhang (2008) . 3 The growth rate of industry production is defined as MP t ⌘ log(P t ) log(P t 1 ), where P t is the 1 Ball et al. (2014) suggest that operating profitability, defined as revenue -costs of goods sold -selling, general and administrative expenses (excluding expenditures on research and development), has similar return predictability as gross profitability. We have also used operating profitability in all of our tests and the results remain qualitatively the same.
2 We exclude anomaly variables that are directly linked to firm profitability. We obtain the market-wide investor sentiment index developed by Baker and Wurgler (2006) from Je↵rey Wurgler's website. The Baker and Wurgler investor sentiment index is constructed as the first principle component of six (standardized) sentiment proxies, including the average closedend fund discount, the number and the first-day returns of IPOs, NYSE turnover, the equity share of total new issues, and the dividend premium (the natural log of the di↵erence in the average marketto-book ratio between dividend payer and nonpayers). All the underlying proxies are orthorganized with respect to a set of macroeconomic conditions. The sentiment index is available from 1965 to 2010.
4 The Gross Profitability Premium, Macroeconomic Risks, and Investor Sentiment
Macroeconomic Risk Factors and the Cross Section of Expected Returns
The gross profitability is suggested to be the strongest predictor of future stock returns among various profitability measures. For example, the results from portfolio sorts based on ROE is relatively weak as shown by Fama and French (2008) . Therefore, our results in this section are mainly based on the gross profitability measure. 4
We form portfolios by sorting firms into quintiles based on firm gross profitability using NYSE 4 We show in the later sections that ROE and ROA also generate significant return di↵erence in portfolio sorts for firms with ex-ante expectation error although their unconditional e↵ects in the full sample are relatively weak. The unconditional premiums associated with ROA or ROE with annual rebalancing in our sample are not statistically significant and therefore we do not examine them in this section.
breakpoints. Following Fama and French (1993) , we rebalance our portfolios in June every year using information available at the previous calendar year end. 5 We confirm previous findings that firms with high gross profitability earn high average expected returns. From 1963 to 2010, the hedge portfolio of buying firms in the highest gross profitability quintile and selling firms in the lowest quintile generates a value-weighted average excess return of 0.31% (t-statistic=2.16) per month. The Fama and French three-factor alpha and the Carhart four-factor alpha are 0.55% (tstatistic=4.49) and 0.50% (t-statistic=4.34) per month, respectively. The equal-weighted average excess return, the Fama and French three-factor alpha, and the Carhart four-factor alpha are 0.42% (t-statistic=3.05), 0.40% (t-statistic=2.99), and 0.35% (t-statistic=2.96) per month, respectively.
In order to evaluate how well the gross profitability premium can be explained by macroeconomic risks, we form mimicking portfolios for the Chen, Roll, and Ross (1986) We form mimicking portfolios applying the Lehmann and Modest (1988) methodology, which is also used by Cooper and Priestley (2011) . We use the ten equal-weighted book-to-market, size, and gross profitability portfolios and ten value-weighted momentum portfolios as the basis assets. 7
First, we regress the monthly excess returns of the 40 basis portfolios (R) on the original CRR five factors. Let matrix B (5⇥40) represents the coe cients on these basis assets and matrix V (40⇥40) be the covariance matrix of the error term. Second, we calculate the weights for the mimicking 5 We rebalance portfolios on an annual basis using annual profitability measures throughout the paper. While rebalancing monthly based on quarterly profitability measures generates a higher profitability premium, portfolio strategies formed on annual data are less subject to earnings surprises and therefore better reflect the e↵ect of the level of profitability. Moreover, portfolio strategies rebalanced annually incur less transaction costs compared with those rebalanced monthly.
6 The estimates for risk premium and factor loadings are similar if we use the original macroeconomic risk factors. However, the standard errors of the factor loadings across portfolios are much smaller when we use mimicking portfolio factors.
7 We use value-weighted momentum portfolios as the basis assets since they generate higher returns than the equal-weighted momentum portfolios.
portfolios with respect to the basis assets: w = (BV 1 B T ) 1 BV 1 , which is a 5 ⇥ 40 matrix.
Lastly, the mimicking portfolio returns are derived as F = Rw T . One important advantage of the Lehmann and Modest (1988) method is that the mimicking factors in the return space are unit-beta portfolios of each original factor being mimicked and therefore provide clean interpretations of the risk premium associated with each macroeconomic factor.
We estimate the risk premium of the CRR five factors using both the time-series average and the two-pass Fama and MacBeth (1973) cross-sectional regression. We estimate the factor loadings in the first stage using the full sample. 8 The results are reported in Table 2 . The industry production (MP) and term premium (UTS) factors have significantly positive premiums in both the time-series and cross-section tests. The risk premium for MP is 0.53% (t-statistic = 4.13) per month in the time-series average and 1.24% (t-statistic = 6.56) per month in the cross-sectional regression. The risk premium for UT S is 1.08% (t-statistic = 4.05) and 0.81% (t-statistic = 1.70) per month in the time-series average and cross-sectional test, respectively. The unexpected inflation factor does not bear a significant risk premium in either test. The risk premium for the change in expected inflation is negative and marginally significant in the cross-sectional test but is insignificant in the time-series average. The default factor has a negative premium in the time-series average, however, does not have significant risk premium in the cross-sectional regression. In sum, among the five macroeconomic risk factors, the industry production and term premium factors bear robust risk premiums in both the time-series and cross-sectional tests.
Next, we examine the explanatory power of the five macroeconomic risk factors for the gross profitability premium. The growth rate of industry production and the term premium turn out to be the most relevant risk factors. Both of these factors are macroeconomic variables that are closely linked to business cycles. The growth of industry production reflects time-varying aggregate growth opportunities, which is highly related to equity market returns. The term premium has long been recognized to be able to predict aggregate output (see,for example, Chen (1991) ) and market returns (see, for example, Fama and French (1989) ). It also reflects monetary conditions and reveals expectations about future interest rates. We report the average excess returns, alphas, and risk loadings with respect to the five macroeconomic risk factors for the gross profitability portfolios and the high-low hedge portfolios in Table 3 . From Panel A, the CRR five-factor alpha of the equal-weighted hedge portfolio return remains significantly positive, which is 0.26% per month with t-statistic of 2.58, after controlling for CRR five risk factors. The macroeconomic factors can only explain 0.16% per month of the hedge portfolio return, which accounts for roughly one third of the total premium. The high GP A portfolio has significantly higher factor loadings with respect to MP and UT S factors than those of those of the low GP A portfolio. And the MP and UT S factors explain 0.08% (0.15 ⇥ 0.53%) and 0.10% (0.09 ⇥ 1.08%) per month of the hedge portfolio return, respectively. From Panel B, the CRR five-factor alpha of the value-weighted hedge portfolio return also remains significantly positive, which is 0.26% per month with t-statistic of 1.82. The macroeconomic factors (mainly the industry production factor) can only explain 0.05% per month of the hedge portfolio return, which accounts for roughly 15% of the total premium.
Taken together, macroeconomic risk factors can only account for 15-35% of the high-low hedge portfolio return of gross profitability, which leaves a large fraction of the profitability premium unexplained. 9
Investor Sentiment and the Cross Section of Expected Returns
The fact that macroeconomic risk factors cannot fully explain the gross profitability premium casts doubt on a solely risk-based explanation. Alternatively, it opens the door to the potential role of mispricing due to behavioral biases. We start testing the mispricing hypothesis by constructing a misvaluation factor based on investor sentiment and investigating its power in explaining the gross profitability premium.
Similarly, we form mimicking portfolios of the five macroeconomic risk factors together with the investor sentiment factor measured by Baker and Wurgler (2006) investor sentiment index. Since the sentiment index is constructed in such a way that it is orthogonal to a number of macroeconomic conditions, this additional factor can be viewed as capturing the incremental e↵ect of investor sentiment above any macroeconomic risks. Table 4 report the estimated risk premiums of the six mimicking portfolio factors using both the time-series average and the two-pass Fama and MacBeth (1973) cross-sectional regression in the full sample. Industry production and term premium factors continue to have positive and significant risk premiums. More importantly, it is evident that the risk premium for the investor sentiment factor is significantly positive in both the time-series and cross-sectional tests. The risk premium is 0.49% per month with t-statistic of 2.57 in the time-series average and 0.48% per month with t-statistic of 1.87 in the cross-sectional regression.
We report the average excess returns, alphas and risk loadings with respect to the five macroeconomic risk factors together with the investor sentiment factor for the gross profitability portfolios and high-low hedge portfolios in Table 5 . From Panel A, it is clear that after adding the sentiment factor, the six-factor alpha of the equal-weighted hedge portfolio return becomes insignificant, which is 0.12% per month with t-statistic of 1.03. The macroeconomic factors with the additional sentiment factor can explain 0.30% per month of the hedge portfolio return, which accounts for more than two thirds of the total premium. All the portfolios have significant and negative loadings of the sentiment factor and the factor loading monotonically increases with firm profitability. The high GP A portfolio has significantly higher risk loading of the sentiment factor than that of the low GP A portfolio. The sentiment factor alone can explain 0.15% (0.30 ⇥ 0.49%) per month of the high-low hedge portfolio return, which accounts for more than one third of the total premium. From Panel B, the six-factor alpha of the value-weighted hedge portfolio return also becomes insignificant, which is 0.15% per month with t-statistic of 0.99. The macroeconomic factors together with the additional sentiment factor can explain 0.16% per month of the hedge portfolio return, which accounts for more than half of the total premium. The sentiment factor alone can explain 0.08% (0.17 ⇥ 0.49%) per month of the hedge portfolio return, which accounts for roughly one fourth of the total premium.
In sum, the results suggest that macroeconomic factors can only explain a limited amount of the gross profitability premium. Adding a misvaluation factor based on market-wide investor sentiment helps to account for a significant fraction of the premium. Both the equal-weighted and value-weighted high-low hedge portfolio returns based on the gross profitability become insignificant after adjusting for the sentiment factor.
Predictive Regression for the Profitability Premium
If the profitability premium is explained by systematic risks, it should be predicted by macroeconomic variables that traditionally predict risk premiums. However, if the profitability premium is generated by misvaluation, it should be predicted by investor sentiment due to mispricing correction. When sentiment is high, low profitability firms are more likely to be overvalued and should experience lower subsequent returns when mispricing is corrected.
Therefore, the profitability premium should appear stronger after high sentiment periods.
In this section, we further test the misvaluation explanation by performing the following predictive regression for the profitability premium:
( 1) The dependent variable is the monthly equal-weighted (Panel A) and value-weighted (Panel B) return spread between the highest and lowest quintile portfolios formed on gross profitability. The monthly return spreads from July of year t to June of year t + 1 are regressed on the sentiment index in June of year t and lagged monthly macro variables (M ACRO t 1 ), including industrial production (MP ), unexpected inflation (UI), change in expected inflation (DEI), term premium (UT S), default premium (UP R), and NBER business cycle indicator (NBERdum, which equals 1 for expansion and zero for recession).
The results are reported in the Appendix (Table A1 ). The results support the mispricing-based explanation by showing that the sentiment index has significant predictive power for the profitability premium. The coe cient on sentiment is significantly positive in regressions for both the equalweighted and value-weighted return spread. When sentiment is high, the high-minus-low hedge portfolio of gross profitability earns significantly higher returns. In terms of magnitudes, one-unit increase in sentiment index (which equals a one-standard-deviation increase in sentiment since the index is standardized) is associated with a 0.39% (0.33%) increase in the monthly equal-weighted (value-weighted) high-minus-low profitability portfolio return. The significance and magnitude of the coe cient on sentiment index does not change much when we add macroeconomic variables in the regressions. None of the macroeconomic variables has significant coe cient in the predictive regressions.
In sum, the high-minus-low profitability portfolio returns is higher following higher sentiment periods and vice versa. The results suggest that misvaluation and its subsequent correction plays an important role in determining the profitability premium. Macroeconomic variables do not have significant predictive power for the profitability premium.
5 The Profitability Premium, Mispricing, and Ex-ante Expectation Errors
The Profitability Premium and Valuation
The fact that adding an investor sentiment factor helps explain a substantial part of the profitability premium lends support to the misvaluation-based explanation. The fundamental value of a firm should equal all its discounted future cash flows. Misvaluation may exist due to either errors in discount rates or errors in future cash flows or both. We focus on the systematic expectation errors in cash flows since they are easy to observe and verify. If investors estimate firms' future cash flows based on their current profitability, ex-ante expectation errors are more likely to exist in firms whose market valuations are inconsistent with their profitability. And the profitability premium should concentrate in firms identified with ex-ante expectation errors.
We test the errors-in-expectation hypothesis by studying the profitability premium conditional on firms' market valuation. We identify ex-ante expectation errors by comparing firms' profitability measure with their relative market valuation. Firms with high profitability but low market valuation are potentially undervalued, while firms with low profitability but high market valuation are more liked to be overvalued. 10 In order to fully capture firms' relative valuation position, we apply the methodology in Stambaugh, Yu, and Yuan (2012) to construct the relative valuation index (Vindex) based on ten anomaly variables, which have been widely documented to have predictive power for future risk-adjusted stock returns and therefore proxy for firms' relative valuation. A high Vindex means high market valuation and low subsequent returns.
At the end of June every year, we sort firms into terciles independently on profitability and Vindex, and form nine 3 ⇥ 3 portfolios by taking the interaction. The portfolios are rebalanced every year. Table 5 presents the value-weighted portfolio average excess returns, the Fama and
French three-factor alphas, and the Carhart four-factor alphas. We also present the profitability premium (the high-low hedge portfolio return) conditional on firms' relative market valuation index (Vindex). Moreover, we provide the premium for the nonmisvalued profitability strategy and the misvalued profitability strategy, respectively. The nonmisvalued profitability strategy consists of a long position in firms with high profitability and high Vindex and a short position in firms with low profitability and low Vindex. The misvalued profitability strategy consists of a long position in firms with high profitability but low Vindex and a short position in firms with low profitability but high Vindex.
Panel A in Table 6 presents the results for gross profitability. The unconditional profitability premium is significantly positive. The average excess return, the Fama and French three-factor alpha, and the Carhart four-factor alpha of the high-low profitability hedge portfolio are 0.23%
(t-statistic = 1.77), 0.44% (t-statistic = 3.91), and 0.41% (t-statistic = 3.78), respectively. More importantly, further examination suggests that the profitability premium only exists in firms with identifiable ex-ante expectation errors (whose profitability is inconsistent with market valuation)
but not for firms without expectation errors (whose profitability is consistent with market valuation). The profitability premium for the misvalued profitability strategy is significantly positive. The average excess return, the Fama and French three-factor alpha, and the Carhart four-factor alpha are 0.55% (t-statistic = 2.41), 0.70% (t-statistic = 2.99), and 0.53% (t-statistic = 2.45), respectively. By contrast, the profitability premium does not exist for the nonmisvalued profitability strategy. The average excess return, the Fama and French three-factor alpha, and the Carhart four-factor alpha are -0.46% (t-statistic = -2.00), -0.06% (t-statistic = -0.29), and 0.05%
(t-statistic = 0.24), respectively.
We further look carefully into the long and short legs of both the misvalued and the nonmisvalued profitability strategy. Consistent with the errors-in-expectation hypothesis, the riskadjusted returns (alphas) for firms with consistent profitability and market valuation are always insignificant. The Fama and French three-factor alpha and the Carhart four-factor alpha are 0.19%
(t-statistic = 1.22) and 0.11% (t-statistic = 0.70), respectively, for firms with low profitability and low market valuation, and 0.13% (t-statistic = 1.18) and 0.16% (t-statistic = 1.39), respectively, for firms with high profitability and high market valuation. On the other hand, the risk-adjusted returns for firms with inconsistent profitability and market valuation are always significant. The
Fama and French three-factor alpha and the Carhart four-factor alpha are significantly positive for firms with high profitability but low market valuation, which are 0.37% (t-statistic = 2.78) and 0.28% (t-statistic = 2.14), respectively, and significantly negative for firms with low profitability but high market valuation, which are -0.33% (t-statistic = -2.49) and -0.25% (t-statistic = -2.07), respectively.
Panel B and C in Table 6 report the results when we measure profitability using ROA and ROE.
The results are similar to those of gross profitability except that the unconditional premiums for ROA and ROE are in general weaker in portfolio sorts, which is consistent with the findings in Fama and French (2006) . The premiums for both ROA and ROE are strong in firms identified with ex-ante expectation errors, for example, firms with high market valuation but low profitability or firms with low market valuation but high profitability. The premiums become insignificant in firms without expectation errors, for example, firms with both high market valuation and high profitability or firms with low market valuation and low profitability. For both ROA and ROE, the misvalued profitability strategy earns significantly positive Fama and French three-factor alpha and the Carhart four-factor alpha. By contrast, the nonmisvalued profitability strategy does not generate any significant alphas.
In sum, our results show that the profitability premium only exists in firms with ex-ante expectation errors, identified by the discrepancy between firm profitability and market valuation.
The misvalued profitability strategy delivers significant risk-adjusted returns, while the nonmisvalued profitability strategy does not generate any significant alphas. Our results support the errors-in-expectation hypothesis in explaining the profitability premium.
Earnings Announcement Abnormal Returns
In order to provide evidence that investors indeed have biased expectations for those firms with large discrepancy between their profitability and market valuation, we study earnings announcement abnormal returns within one year after the portfolio formation. The prices of firms should rise (fall)
if the actual earnings are higher (lower) than expectations and therefore should have high (low) abnormal returns around earnings announcements. La Porta (1996) and La Porta et al. (1997) document that value (growth) firms have high (low) earnings announcement returns within one year from the portfolio formation. They suggest that a large proportion of the value premium is due to errors in the expectation of firms' future cash flows. Piotroski and So (2012) extend the analysis by showing that the value premium and ex-ante expectation errors depend on firms' financial strength. We apply similar analysis to show how the profitability premium is related to the errors-in-expectation hypothesis.
We measure earnings announcement abnormal returns as the cumulative abnormal returns around firms' four subsequent three-day quarterly earnings announcement windows within one year after portfolio formation. 11 The three-day, buy-and-hold cumulative abnormal returns for each announcement window are calculated from a market model. 12 The results are reported in Table 7 . It is evident that, unconditionally, firms with high gross profitability on average have high cumulative earnings announcement abnormal returns. The average earnings announcement abnormal return of firms in the highest gross profitability tercile is 0.96% (t-statistic=2.03) higher than that of firms in the lowest tercile.
More importantly, when conditioning the profitability portfolios on market valuation, we find that the earnings announcement abnormal returns across portfolios exhibit patters consistent with the errors-in-expectation hypothesis. Firms with high gross profitability but low market valuation have the highest earnings announcement abnormal returns (1.76% with t-statistic of 4.78), while firms with low gross profitability but high market valuation have the lowest earnings announcement abnormal returns (0.01% with t-statistic of 0.07). Moreover, the positive abnormal returns during earnings announcements only exist for the long-short misvalued profitability strategy but not for the nonmisvalued profitability strategy. The average earnings announcement abnormal return for the misvalued profitability strategy is 1.74% (t-statistic=5.07), which is almost twice as large as that of the unconditional profitability strategy. By contrast, the earnings announcement abnormal return for the misvalued profitability strategy is insignificant, -0.36% with t-statistic of -0.64.
The evidence for ROA and ROE is relatively weaker. Unconditionally, we do not find significant return di↵erence between high and low ROA (ROE) firms. The earnings announcement abnormal returns for misvalued profitability strategy is positive although not significant. And the earnings announcement abnormal returns for nonmisvalued profitability strategy is non-positive (negative).
11 We also measure earnings announcement abnormal returns as the three-day, buy-and-hold abnormal return around firms first annual earnings announcement following the portfolio formation. The results are qualitatively the same.
12 We use a 250-day pre-event window to estimate the market model coe cients and require available return data for at least 20 days. We use a 30-day gap between the the pre-event estimation period and the event window in order avoid any microstructure e↵ects and mechanical results. We also use the Fama and French three-factor model and the Carhart four-factor model, and our results remain qualitatively the same.
In sum, the errors-in-expectation hypothesis is supported by the analysis of the earnings announcement abnormal returns, especially for the gross profitability strategy. Firms with high gross profitability but low market valuation has significantly high earning announcement abnormal returns than firms with low gross profitability but high market valuation. The results are consistent with hypothesis 3.
Analyst Forecast Errors and Forecast Revisions
Earnings announcement abnormal return is a return-based indirect measure of investors' expectation. In this section, we use two non-return-based measures, analyst forecast errors and forecast revisions, to directly quantify expectation errors conditional on firm profitability and market valuation. Analyst forecasts are widely purchased by institutional investors and therefore more likely to reflect those sophisticated investors' expectations about firms' future cash flows.
We define analyst forecast errors as the actual earnings per share (EPS) next year minus the consensus EPS forecast, scaled by book assets per share at the beginning of portfolio formation.
Consensus earnings forecast is measured as the median of annual EPS forecasts one month before portfolio formation. We measure analyst forecast revisions as the last consensus EPS forecast before the annual earnings announcement next year minus the initial consensus EPS forecast, scaled by book assets per share. By definition, relatively high (low) analyst forecast errors or high (low) analyst forecast revisions suggest that analysts have relatively low (high) expectation about firms' future earnings, or in other words, are relatively pessimistic (optimistic) about firms' future earnings. Table 8 The results for gross profitability are relatively weaker. Unconditionally, the analyst forecast errors and forecast revisions for firms with high gross profitability are not significantly higher than those for firms with low gross profitability . However, the di↵erence between high and low gross profitability is significantly positive for firms with ex-ante expectation errors. The average analyst forecast errors and forecast revisions for misvalued profitability strategy is 0.0141 (t-statistic=2.34) and 0.0057 (t-statistic=2.10), respectively. The di↵erence between high and low gross profitability is nonpositive (negative) for firms without ex-ante expectation errors.
In sum, the errors-in-expectation hypothesis gains support from the analysis of analyst forecast errors and forecast revisions. Firms with high profitability but low market valuation have significantly higher analyst forecast errors and forecast revisions than firms with low profitability but high market valuation. The results again are consistent with hypothesis 3.
Regression Analysis
In order to alleviate the concern that our results may be driven by omitted variables, we perform regression analysis to control for other firm characteristics, including book-to-market ratio, firm size, and momentum. Similar to Piotroski and So (2012) , we identify the e↵ect of ex-ante misvaluation by running the following cross-sectional regression:
where Y it+1 represents monthly excess return, earnings announcement abnormal return, analyst forecast error or forecast revision for firm i in month t + 1. The indicator variables HighProf, MidProf, and LowProf equal one if the firm is in the high, middle, and low profitability tercile, respectively, and zero otherwise. The indicator variables HighVindex, MidVindex, and LowVindex equal one if the firm is in the high, middle, and low Vindex tercile, respectively, and zero otherwise. BM , ME, and RET 2 12 are book-to-market ratio, market capitalization, and momentum measured by the cumulative return in past 11-month. 14 The intercept in the regression is omitted to avoid multicollinearity problem. Profitability is measured by gross profitability (Panel A), return-on-assets (Panel B), and return-on-equity (Panel C), respectively. In sum, the regression results provide evidence consistent with the error-in-expectation hypothesis (hypothesis 2 and 3 in particular). More specifically, firms with high profitability and low market valuation earn high subsequent returns, have high earnings announcement abnormal returns, high analyst forecast errors and forecast revisions, while firms with low profitability but high market valuation earn low subsequent returns, have low earnings announcement abnormal returns, low analyst forecast errors and forecast revisions.
Profitability Premium, Expectation Errors, and Investor Sentiment
In the previous section, we have shown that investor sentiment as a misvaluation factor can explain a large proportion of the unconditional profitability premium. In this section, we further study how investor sentiment a↵ects the profitability premium conditional on market valuation.
We split the whole sample period into low, medium, and low sentiment subperiods based on the Baker and Wurgler (2006) sentiment index in the previous month. Table 10 presents the premiums for unconditional, nonmisvalued, and misvalued profitability strategies in di↵erent sentiment subperiods. The results suggest that the unconditional profitability premium is significantly positive only during the high sentiment subperiod. More importantly, consistent with the errors-in-expectation hypothesis, the profitability premium only exists for the misvalued profitability strategy during the high sentiment subperiod but is totally absent for the misvalued profitability strategy during any sentiment subperiod. For gross profitability, the value-weighted average excess return, the Fama and French three-factor alpha, and the Carhart four-factor alpha of the misvalued profitability strategy are as large as 1.49% (t-statistic = 3.40), 1.60% (t-statistic = 3.71), and 1.37% (t-statistic = 3.74) per month, respectively, during the high sentiment subperiod. The magnitudes are two to three times as large as those of the unconditional profitability strategy.The results are strikingly similar for ROA and ROE. The value-weighted average excess return, the Fama and French three-factor alpha, and the Carhart four-factor alpha are only significantly positive for the misvalued profitability strategy during the high sentiment subperiod, reaching 2.04% (t-statistic = 4.31), 2.12% (t-statistic =5.81), and 1.60% (t-statistic = 5.27) per month, respectively, for ROA, and 2.03% (t-statistic = 4.06), 2.11% (t-statistic = 5.09), and 1.50% (t-statistic = 4.34) per month, respectively, for ROE.
In sum, the profitability premium only concentrates in firms with ex-ante expectation errors during times when investor sentiment is high, which is formally stated in our hypothesis 4. The results provide further evidence supporting the errors-in-expectation hypothesis in explaining the profitability premium over time.
Additional Test -Return Decomposition and the Role of Cash Flow News
Our previous results suggest that ex-ante expectation errors in firm earnings and subsequent corrections play an important role in generating the profitability premium. In this section, we provide additional evidence based on return decomposition that the cash-flow news component of stock returns explains a substantial fraction of the return spread between high and low profitability firms.
We apply the traditional vector autoregression (VAR) method as in Campbell and Shiller (1988) and Campbell (1991) Table A2 in the Appendix reports the monthly average of total stock return (Ret) and the VAR-based return components for portfolios sorted by gross profitability. If the return di↵erences across profitability portfolios are anticipated by the market, they should be mainly reflected in the expected return component. And the changes in market expectations about future cash flows or discount rates should not vary systematically with the level of firm profitability. However, if market expectations about future cash flow (discount-rate) are systematically biased and the bias depends on firm profitability, e.g., the market overestimates the future profitability of unprofitable firms, this systematic error will be reflected in the cash-flow news (discount-rate news) component. Our results suggest the later case.
For the equal-weighted returns (Panel A), the total returns increase monotonically with the level of gross profitability. The total return associated with the high-minus-low hedge portfolio is 0.46% per month. It turns out that the cash-flow news component explains most of the high-minuslow hedge portfolio return. CF ret increases monotonically with the level of profitability and the high-minus-low CF ret spread is 0.41%, which explains more than 90% of the total return spread.
The high-minus-low spread for the discount-rate news component is insignificant. The expected return component cannot explain the high-minus-low return spread either, and the Eret spread is negative.
For the value-weighted returns (Panel B), the cash-flow news component again contributes the most to the return spread between the high and low profitability portfolios. The high-minus-low total return spread is 0.28% per month, while the cash-flow news component alone generates a 0.40% return spread. In addition, the discount-rate news component also increases with the level of gross profitability and generates a 0.33% return for the high-minus-low hedge portfolio. In contrast, the expected return component decreases with the level of gross profitability and generates a negative return (-0.48% per month) for the hedge portfolio.
In sum, the VAR-based return decomposition shows that unexpected cash flow surprises vary systematically with the level of firm profitability. More (less) profitable firms experience higher (lower) cash flow surprises and therefore earn higher (lower) subsequent returns. While the cashflow news component of stock returns explains a substantial part of the profitability premium, the expected return component has little explanatory power.
Conclusion
Our paper sheds light on the profitability premium by identifying the complementary roles played by macroeconomic risks and mispricing due to expectation errors. We extensively search for the fundamental risks associated with the profitability premium and find that macroeconomic risk factors can at best explain one third of it. Adding a misvaluation factor based on investor sentiment explains a large proportion of the gross profitability premium, suggesting the important role played by mispricing-based explanations. 
Appendix A Definition of Variables
BM Book-to-market equity ratio, which is the book value of equity at fiscal year end in the previous calender year divided by the market value of equity at the end of December in previous calender year. ME Market value of equity, which is the closing stock price multiplied by the number of shares outstanding at the end of December in previous calender year.
RET 2 12 Cumulative return from month t 2 to t 12.
NSI Net stock issue, the natural log of the split-adjusted shares outstanding (annual item CSHO times item ADJEX C) divided by lagged split-adjusted shares outstanding.
AG Total asset growth, change in total assets (item AT) scaled by lagged book assets.
IA Investment-to-assets ratio, sum of change in gross property, plant and equipment (item PPEGT) and the change in inventory (item INVT) scaled by lagged book assets.
NOA Operating assets minus operating liabilities, scaled by lagged total assets at fiscal year end in the previous calender year. Operating asset is defined as total assets minus cash and short-term investment (item CHE). Operating liabilities is defined as total assets short-term debt (item DLC) long-term debt (item DLTT) minority interest (item MIB) preferred stocks (item PSTK) common equity (item CEQ). If any variable of short-term debt, long-term debt, minority interest and preferred stocks is missing, is is set to zero in order to prevent unnecessary loss of data. Following Sloan (1996) , accrual is defined as change in current assets (item ACT) -change in cash/cash equivalents (item CHE) -change in current liabilities (item LCT) -change in debt included in current liabilities (item DLC) -change in income taxes payable (item TXP) -depreciation and amortization expense (item DP) scaled by the average of current and lagged book assets.
ACCRUAL

OSCORE Defined following Ohlson (1980).
SGA Selling, general, and administrative (item XSGA) expenses scaled by lagged book assets.
GPA Gross profitability, defined as gross profit (item GP) scaled by current book assets.
ROE Return on equity, defined as income before extraordinary items (item IB) scaled by current book value of equity.
ROA Return on assets, defined as income before extraordinary items (item IB) scaled by current book assets.
Appendix B VAR-based Return Decomposition
Following Vuolteenaho (2002) and Chen, Da, and Zhao (2013) , we apply the VAR method to decompose firm-level stock returns into a cash flow news component, a discount rate news component, and an expected return component. This approach is in the similar spirit as the dividend-growth models developed by Campbell and Shiller (1988) and Campbell (1991) but uses firm-level earnings as the basic cash-flow fundamental.
Based on the model of log book-to-market ratio (denoted by bm) derived by Vuolteenaho (2000) bm
Vuolteenaho (2002) decomposes the unexpected stock return using a earnings-based formula:
where r t is the excess log stock return, ROE is denoted by e t = log(1 + X t /B t 1 ) (X t is earnings and B t 1 is book equity), f t is log risk free rate, k is a constant plus the approximation error. E t denotes the change in expectations from t 1 to t (i.e., E t (·) E t 1 (·)). The stock return can then be written as the sum of a cash flow news component (CF ret), a discount-rate news component (DRret), and an expected return component (Eret):
where CF ret, DRret, and Eret are defined as
Eret t = E t 1 r t .
In order to implement the return decomposition, we perform the following first-order VAR:
where z i,t is a vector of k elements. The first element is the log stock return of stock i in period t. The other elements are firm-level state variables known to the market by the end of period t. We specify z i,t as [r i,t roe i,t bm i,t ] 0 . We calculate r i,t as log annual stock return from July of year t to June of year t + 1 for stock i. roe i,t = log(1 + ROE) and bm i,t = log(BM ) are log return-on-equity and log book-to-market equity ratio known to the market by June of year t + 1. Coe cient A is a k ⇥ k matrix known as the companion matrix of the VAR, which is assumed to be constant over time and across firms. We estimate the VAR coe cient using the pooled prediction regression per state variable. We control for year fixed-e↵ects in the regression, which is similar to Vuolteenaho (2002) who demean all variables cross-sectionally. Define e1 0 ⌘ [1 0 0] and
It follows that the discount-rate news component and the cash-flow news component can be expressed as
The expected return component is defined as We estimate risk premiums for the mimicking portfolios of the Chen, Roll, and Ross(1986) five macroeconomic risk factors, including the industrial production (MP ), unexpected inflation (UI), change in expected inflation (DEI), term premium (UT S), and default premium (UP R). Panel A reports the risk premiums estimated from the time-series average. Panel B reports the risk premiums estimated from the two-stage Fama and MacBeth (1973) cross-sectional regression. In the first stage, we estimate the factor betas using the full window. We use 40 test portfolios, including ten equal-weighted size portfolios, ten equal-weighted book-to-market portfolios, ten value-weighted momentum portfolios, and ten equal-weighted gross profitability portfolios. All portfolio returns are in percentage. We report the estimation results from the second-stage regression: the intercept (b 0 ), risk premiums (b ), and the average R 2 . The corresponding t-statistics are reported in parentheses and are calculated from Newey and West (1987) We estimate risk premiums for the mimicking portfolios of the Chen, Roll, and Ross(1986) five macroeconomic risk factors, including the industrial production (MP ), unexpected inflation (UI), change in expected inflation (DEI), term premium (UT S), and default premium (UP R) together with the Baker and Wurgler (2006) sentiment index (SEN T ). Panel A reports the risk premiums estimated from the time-series average. Panel B reports the risk premiums estimated from the two-stage Fama and MacBeth (1973) cross-sectional regression. In the first stage, we estimate the factor betas using the full window. We use 40 test portfolios, including ten equal-weighted size portfolios, ten equal-weighted book-to-market portfolios, ten value-weighted momentum portfolios, and ten equal-weighted gross profitability portfolios. All portfolio returns are in percentage. We report the estimation results from the second-stage regression: the intercept (b 0 ), risk premiums (b ), and the average R 2 . The corresponding t-statistics are reported in parentheses and are calculated from Newey and West (1987) robust standard errors for the time series average and from the Shanken (1992)-corrected standard errors for the two-stage cross-sectional regression. The sample is from July, 1965 to December, 2010. This table reports the profitability premium (in %) conditional on relative market valuation of stocks (Vindex). Profitability is measured by gross profitability (Panel A), return-on-assets (Panel B), and return-on-equity (Panel C), respectively. Vindex is constructed based on ten anomaly variables, including book-to-market equity ratio (BM ), firm size (ME), cumulative past 11-month return (RET 2 12), net stock issues (NSI), asset growth (AG), investment-to-assets ratio (IA), net operating assets (NOA), accrual (ACCRU AL), Ohlson's O-score (OSCORE), and organizational investment (SGA). We rank stocks into deciles based on each of these variables in ascending order (in descending order for BM , RET 2 12, and SGA), and Vindex is constructed by adding up the ranks of each variable for each firm year. The nonmisvalued profitability strategy consists of a long position in firms with high profitability and high Vindex and a short position in firms with low profitability and low Vindex. The misvalued profitability strategy consists of a long position in firms with high profitability but low Vindex and a short position in firms with low profitability but high Vindex. The corresponding t-statistics are reported in parentheses and are calculated from Newey and West (1987) This table presents the average earnings announcement abnormal returns (in %) conditional on profitability and market valuation. Earnings announcement abnormal returns are defined as the cumulative abnormal returns around firms' four subsequent three-day quarterly earnings announcement windows within one year after portfolio formation. The profitability is measured by gross profitability, return-on-assets, and return-on-equity, respectively. The three-day buy-and-hold abnormal returns are calculated based on the market model. The nonmisvalued profitability strategy consists of a long position in firms with high profitability and high Vindex and a short position in firms with low profitability and low Vindex. The misvalued profitability strategy consists of a long position in firms with high profitability but low Vindex and a short position in firms with low profitability but high Vindex. The corresponding t-statistics are reported in parentheses and are calculated from Newey and West (1987) by book assets per share at the beginning of portfolio formation. Analyst forecast revision is defined as the last consensus EPS forecast before the annual earnings announcement next year minus the initial consensus forecast, scaled by book assets per share at the beginning of portfolio formation. The profitability is measured by gross profitability, return-on-assets, and return-on-equity, respectively. The nonmisvalued profitability strategy consists of a long position in firms with high profitability and high Vindex and a short position in firms with low profitability and low Vindex. The misvalued profitability strategy consists of a long position in firms with high profitability but low Vindex and a short position in firms with low profitability but high Vindex. This table reports the following predictive regression for the profitability premium:
R High Low,t = a 0 + a 1 SEN T t 1 + M ACRO t 1 + " t .
The dependent variable is the monthly equal-weighted (Panel A) and value-weighted (Panel B) return spread between the highest and lowest quintile portfolios formed on gross profitability. The monthly return spreads from July of year t to June of year t + 1 are regressed on the sentiment index in June of year t and lagged monthly macro variables, including industrial production (MP ), unexpected inflation (UI), change in expected inflation (DEI), term premium (UT S), default premium (UP R), and NBER business cycle indicator (NBERdum, which equals 1 for expansion and zero for recession (-19.37) 
